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LV'TE3IIP AL, Nuovo CI3ENTO voL.. 5, ',N. 1 30 Sottembre 1972

€I Thomas Precession and Extended Structures.

It. G. Nai-alcU.e(
S atir Force Cnaibridqe Research Laboratories, I;. 6. 11anscom,,al'hd • ed/ord, X[ass.

(ticovuto it 22 Maggio•,1972)

OCAVL.HuIt (1) has~commented on a re'ent-seiies of letters (2.0) which -have appeared
ill NATURI'. Theso letters have dealt, withi.Ehreuifeats paradox of thowrelativlstic rotating
dtisk. Thle letters of WN".INS•mIN (7) and NVrIIarsniu (9) hIIvO brouglht the Thomnas pro.
cession into the discussion, CA/,mL.3mmi has discussed their ideas-in termzs of the rco.
tivistio mechlanics of elastic ledia. I should like to shov that both WtINsTaIN :h~l-
W\I•MIRI, in aipiplyilig tht'11'T)mIA precession to t•., extended disk, have made certmi,,
implicit assunilptiolm whhich shoull be examined more fully.

Now ith 1 Thous precession is derived by considering the group properties of iuo.
cessivo•Lorentz transformaitions. Two successive Lorenttz transfornmations whiehi are
not co.parallel are ptllysically equivalent to a single lorentztrnusfornmation plus ,i
rotation. This is discussed quite fully by Vluiwtv (10), MoI.tamr (11) 1114 J,%CKSON (I").
In essence a point particle travels in it torque.free, circular orbiM ami the rehution be.
tweentho inertial frame in whichthe iartlielo is instantineously at rest. and the inertial
frame of an external obl~srver,,is examined, lit all diseussionsof the Thomas.preces.
sion the extension of thie particlo eoncehiied is compl-otely neglected.

Both MVr3STN:8Tm Alid \\'I3TMIREE have extnqllhtted the precession to an extended
disk. WEINSTEIN considers the precession for 1ni infinitesimal element of tlio dius and
then integrites over the-element. 'To earry out ibis integration requires very spcitle
statements about time at, every disk position. Bitch p-oint of the disk is instaina.
neously at rest in it frame whihli moves with velocity vt - Dr with- respect -t the lab,
oratory in which the disk rotates. -Here DA1s the disk angular velocity and r the radial
distance from the center. Therefore we require anl influltude of nonparallel intertial
framaes, each mnobing.with a different velocity r, with respect to the hl44oratory frame.

(1) G. CAVALLR-I: L1, X•iuro. ' Cfmenlo, 3, 08 (1972).
(1) It. A. ATWATERm X'ure, 228, 272 (1970).
(1) If. A. ATWATHiI Xature, 230, 107 (3171),
(')- 5M. Seaml: XVature, 230, 13 (1971).
P') U, H. MA.RSH: ',MAtte 230, 197 (•971).
(1) T. W. NOON.'.si AN'ature, 230, 197 (1971).
() D) , It. Wimi|x: NVature, 232, 548 (1971).
e) W. 1. SMcCuA:x Nature, 234, 399 (1971).
(1) 1). P. Nv|ImiTtr-: va'•ture, 235-470 (1972).

(16) W, It. Futnny: Ater. Jourm, IVhys., 23, 517 (1955).(19) 0. 311,Lmlu: TAeorY 0/ Ieltm;ir,(J. (Oxford, 1952), P. 118.
(11) J. I), JACKHO.: Classical Rlclterdwmnuntics, (Nevw Yotk, 1936), p. 304.
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canh result Ili a pratlox Iin whicht it-mfroscople-disk eloiinent~im forced to inovo~in oPposito
directions 8mlaail ancousilyt Whitmiro's parAdox miight ho looked at ats arising froma m qr
simply not- knowing how to extend the Thonias preegssoli to tha. caatirb (lisk~ or ovcul
to t~wo circular regionis of the~ saitao sizeO at. the Baunt radifil position. Ini any, di~e'ztool
wo umist; remembler that eachl poinjt of thoeus d iflkgiiiicisy~ resL~iii different-
inertial traine, Aforeovor, the prober frame of the disk As noninerthd,1. Ii -Addition, it
should be iiotedotliit. thme precessiona is a kinemittic not, a dymI~nsitl effoad,,,T p~int discus.,
semi Ii at recent, paper (11) relat~ing tha 'I'lonms Ipreo-salott-U-tho relmtgtiz's rlglit-aimglc(I
lover. IVWhe oftphlcd to point, partilesei, hoTo srcd oa~aaoserved hiiiho inertial
laboratory frameo but; nt I' it thie juartle-lo' pupei' franifm. i s i tgs questiou its
to thle frame III, which thie 4,1,1h11mas shear alt~ig" s' 's Wiurrtmmaar has1 Called. theni)
aro to ho obsurvedl. In It. the Inmertial litboratory.frewfeor- tlte.jlim,kproper frame or both?
XMorcoveri lc,- lieonkinmtlc-iuaturmof Itmo preeaLa -ii-m J~Ikft-phiy6Ica'-origiir of'
such' shear stresses (if they exist) most inymsOrlitim As time pnaper of ref. (13) inl.
diclates, the Thomias prcesgiolel is Commmjpletely ,Wtimrqu 41e".

We do not kitow whether these lona Ho hes can -ho set. ilp Ii at -rotating
disk. At. preaent. this question call bo answered o -ply by aipcidl to oxperihipuit. Until
HOmW J110 Thomuas precession hats beent justifled tý'r microscopic bodies only, nainely
elemaam'atary particles such ats the electron, wimd Is±iaaly kinemittic Iin natairo. Tho extra.
ptaladolo of this prmeession to Oxoxndcd Atruclures without at disbugsion of commonl
musk timec or time musk proper frameo is, I feel, mioat, questionable.

(11) It. 0. Nuawmuncmm, A,,mer. Jommrnmh~. 38, 1158 (Jp7o).
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